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摘  要 
X 
摘  要 
近年来，频繁发生的病毒性和细菌性疾病，使对虾养殖业蒙受了巨大损失，
严重制约了该产业的可持续发展。本论文围绕对虾病原体展开研究，主要包括
WSSV 蛋白对对虾 PjCaspase 启动子的调控及分离自海水养殖对虾池塘的菌株
Vibrio zhanjiangensis sp. nov 的鉴定两个部分： 
(1) caspase 家族在细胞凋亡有重要作用，以往的研究发现在抗 WSSV 病毒感
染的对虾 (Peneaus japonicus)体内，PjCaspase 显著上调。为了进一步阐明
PjCaspase 在抗病毒感染中的转录调控机制，本部分研究用基因组步行法(Genome 
walker)克隆了日本对虾凋亡相关基因 PjCaspase 的 5’调控区启动子序列。利用
此序列构建含有增强绿色荧光蛋白报告基因的启动子重组质粒, 瞬时转染蛾蝶
类的 High Five 细胞，发现 PjCaspase 启动子能驱动 EGFP 报告基因的表达，说明
该启动子具有具有足够启动外源基因表达的活性。我们利用 pull-down、质谱分
析等方法，发现 PjCaspase 启动子与膜蛋白 VP38 以及 VP41B 之间在体外存在互
作。荧光素酶报告基因系统分析表明，VP38 和 VP41B 在 PjCaspase 转录过程中
分别担当阻抑物和激活物的作用。我们的研究结果拓展了对于 PjCaspase 基因的
分子表达机制的认识，将会对于病毒疾病控制提供帮助。 
(2) 本部分对菌株 E414 进行了分离鉴定，该菌株分离自广东省湛江市海水
养殖对虾的池塘中，为革兰氏阴性菌，菌体呈杆状，端生鞭毛，兼性厌氧生长。
将 16S rRNA 提交到 GenBank，采用 Blast 对比发现， 为相近的均属于 Vibrio
属。用 16S rRNA 构建的系统进化树中，E414 落于与溶珊瑚弧菌 近的簇内。由
rpoA、 recA 和 pyrH 三个基因构建的系统进化树分析得出，E414 和近缘种的序
列相似性明显低于种间分类界限。菌株所含主要脂肪酸为 C16:1ω6c 和/或 
C16:1ω7c (27.4%), C18:1ω7c 和/或 C18:1ω6c (19.3%) 和 C16:0 (18.2%)，G-C 


































Recent years，shrimp culture suffered great damage from viral and bacterial 
diseases，so its sustainable development was serious eonstrainted. This paper focus on 
the research of shrimp pathogens, mainly includes regulation of shrimp PjCaspase 
promoter and characterization of Vibrio zhanjiangensis sp. nov: 
 (1) Members of the Caspase family play essential roles in apoptosis. In kuruma 
shrimp Marsupenaeus japonicus the caspase gene (PjCaspase) was previously found 
dramatically up-regulated in viral-challenged and -resistant shrimp.In order to further 
delineate the transcriptional regulation of PjCaspase in response to viral infection, 
Genome walker was applied to clone Penaeus japonicus apoptosis related 5’-flanking 
region of PjCaspase promoter sequence. High Five cell was used for the promoter 
activity assay and green EGFP fluorescent signals were observed in cells. We 
employed the cloned promoter region of PjCaspase for affinity binding assays to 
identify potential PjCaspase regulatory proteins in WSSV, two envelope proteins 
VP38 and VP41B of white spot syndrome virus (WSSV) were found to bind to 
PjCaspase promoter in vitro. Luciferase reporter assay revealed that the proteins act as 
repressor and activator of PjCaspase transcription respectively. Our study provide 
insights into the molecular regulation of PjCaspase gene expression, which will be 
helpful for shrimp viral disease control. 
 (2) This part focus on characterization of a strain E414, which is a 
Gram-negative, facultatively anaerobic, motile by means of single polar flagellum and 
was isolated from sea water collected from farming pond rearing marine shrimp in 
Zhanjiang. 16S rRNA was compared against the GenBank database, result showed 
that strains belonged to the genus Vibrio. Phylogenetic analysis based on 16S rRNA 
gene sequences locate strain E414 in the vicinity of the coralliilyticus clade within the 
genus Vibrio. The phylogenetic analyses based on the genes rpoA, recA, and pyrH 















intraspecies. The major fatty acid components are C16:1ω6c and/or C16:1ω7c (27.4%), 
C18:1ω7c and/or C18:1ω6c (19.3%) and C16:0 (18.2%).The DNA G-C content of 
strain E414 was 38.7 mol%. The Strain E414 has the main phenotypic features of the 
genus vibrio.Based on differential phenotypic properties, fatty acid profile, 16S rRNA 
gene sequence, DNA–DNA relatedness values et al, it is concluded that the strain 
E414 represent a new species of Vibrio. This study aims to find potential prawn 
pathogenic bacteria in order to provide a basis for further research on Vibrio diseases. 
 



















































































WSSV 毒力极强，为双链 DNA 病毒。1992 年 早发生于台湾南部养殖的日
本对虾，90 年代初在中国引起对虾暴发性流行病，造成对虾大面积死亡，4天内
致死率达 90-100%，是全球养殖对虾危害 大的病毒。WSSV 完整病毒粒子具有
双层囊膜，呈椭圆形，长约 260-350nm，宽约 110-130nm，纯化的病毒粒子一端
带一条细长的尾，通常被认为是由囊膜延伸而来的。棒杆部分平均大小约为
150nm X 350nm，尾部长大约为棒杆部分长度的 1.2～2 倍。核衣壳呈螺旋状圆柱
形，中间有 13 条螺旋带状结构，两端各有一帽状结构，每条螺旋带由 11 个衣壳
蛋白亚单位组成，每个衣壳蛋白亚单位又是由 3 个呈“>”排列的蛋自亚基组成























目前已有 3株 WSSV 的全基因组被测序[17-18]。Yang 等[18]报道的 WSSV 基因
组全序列为 305kb，其基因组约有 97%是特异性的，其余的 3%是由 9个同源区组





该病毒大概有 180 个开放阅读框（open reading frames, ORFs）, 这 180 个 ORFs
中 80%下游具有 poly(A)。其中 36 个阅读框被报道具有编码功能蛋白的能力，另
外 52 个 ORFs 通过 RT-PCR 的方法被确认有转录功能。目前 WSSV 被归类为
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